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Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the support pads 44 
must be shown or the feature(s) canceled from the claim(s). No new matter should be 
entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 44A-B in Fig. 2A. Corrected drawing sheets in compliance with 37 CFR 
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1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Objections 

Claims 13,15,16,39 recite the limitation "said scanning device/structure" in line 2 
of each of the claims and claim 1 5 recited the limitation " the scan velocity " in line 1 , 
claim 13 recited the limitation "the resonant frequency". Claim 42 recited the limitation 
"the scanning engine". There is insufficient antecedent basis for this limitation in the 
claim. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-4,6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Neukermans 5,629,730 in view of Schlafer 3,544,201. 

Neukermans teaches: 
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Claim 1: A pivotally oscillating structure (Fig 1a) said structure comprising: a support 
structure (fig. 12a #21 1 ); a device comprising a functional surface supported by a pair 
of torsional hinges for pivotally oscillating around said pair of torsional hinges (Fig 12A 
#205 torsion bars, #203 mirror), each one of said pair of torsional hinges extending 
from said functional surface to an anchor member(fig. 12a #207 frame), said anchor 
member attached to said support structure (Fig 12a #207, #209 ,#21 1 ). 
Claim 2: The oscillating structure further comprising drive apparatus for causing said 
functional surface to pivotally oscillate about said torsional hinges (Fig. 12b #225 
driver electrodes). 

Claim 3: The oscillating structure wherein said anchor member is a support frame 
mounted to said support structure(Fig12a #207, #209,#21 1). 
Claim 4: The oscillating structure wherein said anchor member is a pair of support 
pads mounted to said support structure (fig 12a #209). 

Claim 12: The oscillating structure further comprising sensor apparatus for providing 
an electrical signal representative of a selected parameter of said pivotal oscillations of 
said functional surface (col 1 1 line 5 "piezo sensors" that detect stress in the torsion 
bars thereby sensing a change in the resonant frequency of the mirror and light beams 
reflected affected by changes in the stress on the torsional bars). 
Claim 13: The oscillating structure wherein said functional surface pivotally oscillates 
at the resonant frequency of said scanning device (col 7 lines 59-60 "force members 
which apply electrostatic or electromagnetic forces to the mirror making the mirror 
resonate at principal torsional frequency" of the scanning device"). 
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Claim 17: The oscillating structure of claim 12 wherein said sensor apparatus 

comprising a piezoelectric element (col 1 1 line 5 "piezo sensors"). 

Claim 18: The oscillating structure of claim 12 wherein said sensor apparatus 

comprises a piezoresistant element (col 1 1 line 5 "piezo sensors"). 

Claims 20&21 : The oscillating structure of claim 13 or claim 1 wherein said functional 

surface of said scanning device is a reflective surface (Fig 12A #203 mirror) and further 

comprising a light source (Fig 9 #174 light beam there must be a light source in order 

for their to be a light beam) for directing light to said reflective surface such that said 

scanning device moves a beam of light according to a selected pattern (para 1 1 "mirror 

can deflect different beams" indicating a variety of patterns it can move a beam of 

light). 

Claim 22&23: The oscillating structure of claim 21 or claim 20 wherein said scanning 
structure operates as the scanning device of a laser printer (col 1 lines 9-10 "beam 
scanners are used in... optical reading and writing systems" such as a laser printer). 
Claim 24: The oscillating structure of claim 20 wherein said scanning structure 
operates as a scanning device of a projection imaging system (col 1 lines 9-10 "beam 
scanners are used in digital imaging" which is a projection imaging system). 
Claim 25: The oscillating structure of claim 1 wherein said device further comprises 
a second pair of torsional hinges for providing motion orthogonal to said pivoting 
motion (Fig. 12A #207, #209 torsion bars are perpendicular to each other such that 
#209 provides motion orthogonal to #207). 

Claim 31 : A method of adjusting a parameter of a pivotally oscillating structure 
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having a functional surface comprising the steps of: supporting a functional 
surface by a pair of torsional hinges extending between said functional surface 
and an anchor member such that said functional surface pivotally oscillates 
about said pair of torsional hinges (Fig 12A #205 torsion bars, #203 mirror); mounting 
said anchor member to a support structure (fig. 12a #207 frame); 
Claim 32: The method of claim 31 further comprising the step of providing a drive 
force to pivotally oscillate said functional surface (Fig. 12b #225 driver electrodes). 
Neukermans does not teach the following limitations but Schlafer teaches them: 
Claim 1: apparatus for adjusting a parameter of said pivotal oscillations and apparatus 
coupled to said device for selectively adjusting the stress loading on said pair of 
torsional hinges to change a parameter of said pivotal oscillations (col 4 lines 49-52 " 
piezoelectric transducer., characterized by the fact that their length expands and 
contracts" adjusting the stress load on the hinges and affecting a parameter of 
oscillations such as resonant frequency). 

Claim 5: The oscillating structure of claim 1 wherein said apparatus for adjusting the 
stress loading on said pair of torsional hinges applies at least one of tension and 
compression forces to said pair of torsional hinges (col 4 lines 49-52 " piezoelectric 
transducer., characterized by the fact that their length expands and contracts". The 
expansion or contraction of the piezoelectric material will apply a force of tension or 
compression on the hinges adjusting the stress load). 

Claim 6: The oscillating structure of claim 2 wherein said apparatus for adjusting the 
stress loading on said pair of torsional hinges applies at least one of tension and 
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compression forces to said pair of torsional hinges (col 4 lines 49-52 " piezoelectric 
transducer., characterized by the fact that their length expands and contracts". The 
expansion or contraction of the piezoelectric material will apply a force of tension or 
compression on the hinges adjusting the stress load). 

Claim 7: The oscillating structure of claim 6 wherein said apparatus for adjusting 
said stress loading is responsive to an electrical control signal (col 4 lines 50-53 
"piezoelectric material ..expands or contracts in accordance with ..voltage applied"). 
Claim 8: The oscillating structure of claim 5 wherein said apparatus for adjusting 
is a piezoelectric element responsive to said electrical control signal (col 4 lines 50-53 
"piezoelectric material ..expands or contracts in accordance with ..voltage applied"). 
Claim 9: The oscillating structure of claim 5 wherein said apparatus for adjusting 
is an electromagnetic device responsive to said electrical control signal (col 4 line 47 
"magnetostrictive or bimetallic transducers may be utilized"). 
Claim 10: The oscillating structure of claim 7 wherein said apparatus for adjusting 
is a piezoelectric element responsive to said electrical control signal (col 4 lines 50-53 
"piezoelectric material ..expands or contracts in accordance with ..voltage applied"). 
Claim 11: The oscillating structure of claim 7 wherein said apparatus for adjusting 
is an electromagnetic device responsive to said electrical control signal (col 4 line 47 
"magnetostrictive or bimetallic transducers may be utilized"). 
Claim 31: adjusting the stress loading on said pair of torsional hinges to adjust a 
selected parameter of said pivotally oscillating structure (col 4 lines 49-52 " 
piezoelectric transducer., characterized by the fact that their length expands and 
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contracts" adjusting the stress load on the hinges and affecting a parameter of 
oscillations such as resonant frequency). 

Claim 33: The method of claim 31 wherein said step of adjusting said stress loading 
comprises the step of applying at least one of tension and compressional forces 
to said pair of torsional hinges(col 4 lines 49-52 " piezoelectric transducer., 
characterized by the fact that their length expands and contracts". The expansion or 
contraction of the piezoelectric material will apply a force of tension or compression on 
the hinges adjusting the stress load). 

Claim 34: The method of claim 33 wherein said step of applying comprises the step of 
mounting a piezoelectrical element (figl #1 1 #13 piezo mounted to support) for 
applying said one of tension and compression forces to said pair of torsional hinges by 
providing electrical signals to distort said piezoelectric element (col 4 lines 50-53 
"piezoelectric material ..expands or contracts in accordance with ..voltage applied"). 
Therefore it would have been obvious to a person having skill in the art to modify 
Neukerman's torsional scanner to incorporate Schlafer's apparatus for adjusting a 
parameter of said pivotal oscillations and apparatus coupled to said device for 
selectively adjusting the stress loading wherein said apparatus for adjusting said stress 
loading is responsive to an electrical control signal and said apparatus for adjusting is a 
piezoelectric element or electromagnetic device responsive to said electrical control 
signal to better respond to fluctuations in the resonant frequency and scan velocity and 
provide a superior quality image. 
Neukermans further teaches: 
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Claim 36: The method of claim 34 further comprising the step of sensing a selected 
parameter as said functional surface pivotally oscillates around said torsional 
hinges and providing a signal representative of said selected parameter (col 1 1 line 5 
"piezo sensors" that detect stress in the torsion bars thereby sensing a change in the 
resonant frequency of the mirror and light beams reflected affected by changes in the 
stress on the torsional bars). 

5. Claims 14-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Neukermans in view of Schlafer, and further in view of Klement US 2003/0169055. 
Neukermans teaches: 

Claim 26: A scanning device pivotally oscillating at its resonant frequency (col 7 lines 
59-60 "force members which apply electrostatic or electromagnetic forces to the mirror 
making the mirror resonate at principal torsional frequency" of the scanning device") 
and including apparatus for maintaining said resonant frequency within a selected 
range (col 4 lines 49-52 11 piezoelectric transducer., characterized by the fact that their 
length expands and contracts" adjusting the stress load on the hinges and affecting a 
parameter of oscillations such as resonant frequency), said scanning device 
comprising: a support structure (fig. 12a #211); a reflective surface pivotally supported 
by a pair of torsional hinges (Fig 1 2A #205 torsion bars, #203 mirror), each hinge of 
said pair of torsional hinges extending from said reflective surface to an anchor 
member (fig. 12a #207 frame), said anchor member attached to said support 
structure(Fig12a #207, #209 ,#21 1); a sensor for providing an electrical signal 
representative of a selected one of the parameters scan velocity and said resonant 
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frequency of said oscillating mirror (col 1 1 line 5 "piezo sensors" that detect stress in 
the torsion bars thereby sensing a change in the resonant frequency of the mirror and 
light beams reflected affected by changes in the stress on the torsional bars); and a 
light source (Fig 9 #174 light beam there must be a light source in order for their to be 
a light beam) for directing light to said reflective surface such that said scanning device 
moves a beam of light back and forth across a target (Fig 9 light beams in figure). 
Claim 27: The scanning device of claim 26 further comprising circuitry for modulating 
said beam (col 1 1 lines 35-36) of light as it moves back and forth (col 1 Iine14 "the 
beam sweeps back and forth") and a moving photosensitive medium for receiving and 
spacing successive modulated moving beams of light to form an image (Fig 11 #197 
object to be scanned must be sensitive to light rendering it photosensitive). 
Claim 28: apparatus for providing orthogonal motion to said moving beam of light such 
that successive modulated light beams combine to form an image (col 1 1 line 29 
"provide scanning in an orthogonal axis" such that light beams combine to form an 
image). 

Claim 29: The scanning device of claim 28 wherein said reflective surface further 
comprises a second pair of torsional hinges to provide said orthogonal motion(Fig. 12A 
#207, #209 torsion bars are perpendicular to each other such that #209 provides 
motion orthogonal to #207). 

Claim 30: The scanning device of claim 28 further comprising a second reflective 
surface for providing said orthogonal motion (col 2 lines 21-22 "both plates may be 
mirrors"). 
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Schlafer in view of Neukermans teaches: 

Claim 26: apparatus coupled to said anchor member for applying at least one of 
tension and compression forces to said pair of torsional hinges in response to an 
electrical control signal (col 4 lines 49-52 " piezoelectric transducer., characterized by 
the fact that their length expands and contracts" adjusting the stress load on the 
hinges and affecting a parameter of oscillations such as resonant frequency); 
Schlafer in view of Neukermans does not teach but Klement teaches: 
Claim 14: for providing said electrical control signal to adjust said stress loading so as 
to maintain said selected parameters between a selected minimum value and a 
selected maximum value (para 34 lines 1-3 "resonant scanner controller would 
continuously detect shifts in the devices resonant frequency and adjust drive 
frequency to match the resonant frequency" which inherently will have a minimum and 
maximum value). 

Claim 16: The oscillating structure of claim 13 wherein said selected parameter is the 
resonant frequency of said scanning structure (para 34 lines 1-3 "resonant scanner 
controller would continuously detect shifts in the device's resonant frequency and 
adjust drive frequency to match the resonant frequency"). 
Claim 19: The oscillating structure of claim 12 wherein said sensor apparatus 
comprises a light source (Fig. 3 #22) and one or more light intensity sensors (para 20 
line 1 "two sensors") arranged so that the intensity of light received at said one or more 
intensity sensors varies with the position of the oscillating mirror (Fig. 3 a&b). 



Application/Control Number: 10/680,928 Page 12 

Art Unit: 2853 

Claim 26: a control circuit for receiving said electrical signal from said sensor and for 
providing said electrical control signal to adjust said stress loading between a selected 
minimum value and a selected maximum value (para 34 lines 1-3 "resonant scanner 
controller would continuously detect shifts in the device's resonant frequency and 
adjust drive frequency to match the resonant frequency" which inherently will have a 
minimum and maximum value). 

Claim 35: The method of claim 31 further comprising the step of monitoring a 
selected parameter as said functional surface pivotally oscillates around said torsional 
hinges and providing a signal representative of said selected parameter (para 34 lines 
1-3 "resonant scanner controller would continuously detect shifts in the device's 
resonant frequency and adjust drive frequency to match the resonant frequency" where 
the adjustment in the resonant frequency is a signal representative of said selected 
parameter). 

Claim 37: The method of claim 35 wherein said selected parameter is the resonant 
frequency of said functional surface pivotally oscillating around said torsional 
hinges(para 34 lines 1-3 "resonant scanner controller would continuously detect shifts 
in the device's resonant frequency and adjust drive frequency to match the resonant 
frequency"). 

Claim 39: The method of claim 36 further comprising the steps of receiving said 
signal representative of said sensed parameter, and generating said signals applied to 
said piezoelectric element so as to maintain the selected parameter of said pivotal 
oscillation of said scanning device between a selected minimum level and a selected 
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maximum level (para 34 lines 1-3 "resonant scanner controller would continuously 
detect shifts in the device's resonant frequency and adjust drive frequency to match the 
resonant frequency" which inherently will have a minimum and maximum value). 
Claim 40: The method of claim 31 wherein said selected parameter is the resonant 
frequency of said scanning device (para 34 lines 1-3 "resonant scanner controller 
would continuously detect shifts in the devices resonant frequency and adjust drive 
frequency to match the resonant frequency"). 

Therefore it would have been obvious to a person having skill in the art to modify 
Neukerman's apparatus in view of Schlafer to incorporate Klement's said electrical 
control signal to adjust said stress loading so as to maintain said selected parameters 
wherein selected parameter is the resonant frequency of said scanning structure and 
sensor apparatus comprises a light source and one or more light intensity sensors 
arranged so that the intensity of light received at said one or more intensity sensors 
varies with the position of the oscillating mirror and a control circuit for receiving said 
electrical signal from said sensor and for providing said electrical control signal to 
adjust said stress loading and the step of monitoring a selected parameter as said 
functional surface pivotally oscillates around said torsional hinges and providing a 
signal representative of said selected parameter because using an electronic sensor 
apparatus to monitor resonant frequency will improve device performance. 
6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Neukermans in view of Schlafer, and further in view of Mizoguchi US 20040135644. 
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Neukermans in view of Schlafer do not teach the following limitations, however, 
Mizoguchi teaches: 

Claim 15: The oscillating structure wherein said selected parameter is the scan 
velocity of said scanning structure (para 37 lines 5&6 "the induced voltage ... is 
responsive to the angular velocity"). 

Claim 38: The method of claim 35 wherein said selected parameter is the scan 
velocity of said functional surface pivotally oscillating around said torsional 
hinges (para 37 lines 5&6 "the induced voltage ... is responsive to the angular velocity 
of the scan mirror"). 

Claim 41 : The method of claim 39 wherein said functional surface of said scanning 
structure is a reflective surface and further comprising the step of directing a beam of 
light on to said reflective surface to provide a scanning beam of light(Fig 12 and fig 14 
#805 mirror). 

Neukermans further teaches: 

Claim 42: The method of claim 41 further comprising the steps of mounting said 
scanning structure in a printer for use as the scanning engine (col 1 lines 9-10 "beam 
scanners are used in... optical reading and writing systems" such as a laser printer). 

Claim 43: The method of claim 41 further comprising the step of mounting said 
scanning structure in a display device for use as the scanning engine(col 1 lines 9-10 
"beam scanners are used in digital imaging" used as a display device). 

Claim 44: The method of claim 41 further comprising the step of modulating said 
scanning beam of light and receiving said modulated scanning beam of light at a 
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photosensitive target (Fig 13). 

Claim 45: The method of claim 44 wherein said photosensitive target is a display 
screen and further comprising the step of moving said modulated beam of light 
orthogonal to said scanning motion to form an image on said display screen(Fig 12). 

Claim 46: The method of claim 44 further comprising the step of moving said 
photosensitive target orthogonal to said scanning motion to form an image on 
said moving photosensitive target (Fig 13). 

Therefore it would have been obvious to a person having skill in the art to modify 
Neukerman's apparatus in view of Schlafer to incorporate Mizoguci's the oscillating 
structure wherein said selected parameter is the scan velocity of said scanning 
structure and the method wherein said selected parameter is the scan velocity of said 
functional surface pivotally oscillating around said torsional hinges because the scan 
velocity is a factor in image quality and making necessary adjustments to the scan 
velocity will result in a better quality image. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sarah Al-Hashimi whose telephone number is 571 272 
7159. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on 571 272 2149. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




